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1 . I am a Professor in the College of Textiles at North Carolina State University. 
My Curriculum Vitae is attached hereto as Exhibit A. I have participated in testing concerning 
certain materials that are relevant to the above-encaptioned patent application. Another member 
of the College of Textiles faculty, Dr. B.S. Gupta was also involved in the experiments and 
analyses reported here. Dr. Gupta's Curriculm Vitae is attached hereto as Exhibit B. 

2. The testing performed at the North Carolina State University College of Textiles 
closely examined the structure of the split PET/nylon microfiber used to make the yarns and 
fabrics used by Tactix Toweling (assignee of the present patent application) to make an 
absorbent wipe. The new material was compared to similar PET and PET/nylon control yarns 
for differences in fine structure, using Scanning Electron Microscopy and other laboratory 
techniques. 
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3. One comparison yarn was a PET yarn. It was found to be a relatively fine yarn of 
approximately 10 microns (0.000010 m) in diameter. The yarn was PET found to be 156 
grams/denier, or about 3.8 grams/denier/filament. 

4. The second comparison yarn was the PET/nylon with a linear density of 98.2 
grams/denier. The PET/nylon blend yarn was about 0.000014 m in diameter, and the fibers were 
about 9 grams/denier/filament. 

5. The two comparison yarns were of a construction and shape that would provide 
good comparisons for the new yarn. The materials were similar (the blend is about 75% by 

4 

weight PET) and the unsplit blend composition was the same as that of the split PET/nylon 
blend. The deniers of individual fibers in the split yarn varied significantly, due to the irregular 
shapes, and the many distortions produced by the mechanical separation process. The split fibers 
may be estimated to vary from about 2 dpf to 7 or 8 dpf. 

6. There have been many investigations of factors that may influence the sorption 
capacity and transport rate for water moving through fabrics. For many years, it had been 
believed that the sorption of water into the fiber was the most important characteristic that would 
promote movement of water through fabrics. While the ability to absorb water into a fiber can 
provide high absorption capacities, the water can be held tenaciously, making it difficult to 
remove moisture by drying/evaporation or by wringing/squeezing out moisture (1)( A listing of 
the cited references is attached hereto as Exhibit C.) 

7. It has become apparent in recent years that the fiber, yarn and fabric structure can 
be a very valuable tool in creating structures that have rapid water uptake and high capacities. 
Although polypropylene (PP) and polyester (PET) polymers have very low moisture sorption, 
many fabrics have been made from PP/PET that have high uptake rates and capacities. One of 
the important factors is fabric structure and porosity (2, 3). Indeed, many studies have modeled 
moisture transport using analysis of transport in porous media (4-8), taking into account the role 
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of fiber/moisture affinity, surface modifications, pore size and shape, and the interconnectedness 
of pore structures. 

8. The role of fiber geometry, grooves and the like, in creating capillarity for 
enhanced movement of moisture through fabrics has received increased attention in recent years 
(9). Indeed, fiber manufacturers and researchers such as Tennessee Eastman, Clemson 
University, and Proctor and Gamble have devoted extensive efforts to creating complex fiber 
structures with very complex shapes to create fine grooves and microchannels (10,1 1). PET and 
PP yarns made from these fibers have been shown to have high transport, driven by the capillary 
action of created by the channels. 

9. A preferred, alternative means of producing highly variable fiber shapes and 
surfaces is the subject of the invention of the Tactix fiber. Rather than using the spinning 
approaches of the fibers identified above, the fibers that are the subject of the invention produce 
highly irregular, grooved fibers by mechanically separating a cospun fiber composed of 
PET/nylon blends. Other poorly miscible polymers could be used to produce similar structures. 
The mechanically-separated fibers are found to have very irregular shapes and to have pitting, 
microgroves, pores and other surface irregularities. (Exhibit D1-D19.) Yarns made from these 
yarns consequently have many fine channels and pores that can promote the transport of water 
through the yarns as a result of capillary sorption and transport. 

Comparisons to Similar Yarns 

10. A sample of a PET/nylon blend fiber, of identical polymer composition, but not 
mechanically separated, and a sample of the split PET/nylon were analyzed at the North Carolina 
State University College of Textiles. The intact PET/nylon yam was found to have a denier of 
about 6.7 grams/denier per filament, the split yarn had a denier of about 2-4 
grams/denier/filament; and a PET comparative yarn had a denier of about 3.8 grams per denier 
per filament. 
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1 1 . Both the PET and PET/nylon intact (unsplit) fibers were found to be circular 
cylinders in shape. This was confirmed by both longitudinal Scanning Electron Micrographs and 
by etched, cross sectional views. (Exhibit E1-E24.) The fibers from split PET/nylon fiber were 
quite different from the two comparisons. The split fibers were highly varied in shape and size. 
They ranged from relatively flat, ribbon-like structures, to grooved, irregular elongated ovals, to 
highly irregular trianglular, oval or distorted circular shapes. These highly irregular shapes 
provide many grooves and pits in the fiber surface, and the yarns will pack closely. The 
resulting yarns and fabrics would be expected to have high porosity and many channels to create 
capillarity for moving water through the structures. 

12. Laboratory test results comparing the water transport of the PET/nylon to the split 
PET/nylon showed that the water flow rate for the split yarn fabric was twice that of the intact 
PET/nylon fabric. The difference can be attributed to the difference in the fine structure of the 
fibers and yarns. 

Wicking Results for PET and Split Nvlon/PET Yarns 

13. Samples of PET yarn and Nylon/PET split yarns, comparable to those described 
above, were tested for wicking. The yarns, as received, had no twist or heat setting. Ten 
specimens of each yarn, 10 inches in length, were given 100 twists, or 10 twists/inch (tpi) on a 
laboratory hand twister. The twisted yarns were then heat set for 30 minutes at 160 degrees C in 
a preheated laboratory oven. After heat setting, the samples were permitted to equilibrate in the 
laboratory for 36 hours (21 degrees C ± 3 degrees C, and 65% RH ± 10% RH). Five samples of 
each yarn type were then tested for wicking, by immersing the base of the yarn in a water 
reservoir and measuring the rate of rise in the water column resulting from wicking. The results 
are shown in the figure below: 
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Wicking of PET and Split Nylon/PET Yarn 



Time 0.5 1 2 3 5 10 

(min) 

Time (minu t es) 
|ea PET Yarn ■ Split Yam 


Neither the PET yarn nor the split yam had a wicking finish, and both fiber types were around 
2.5-5 denier per filament. The split fiber yam clearly outperformed PET in moisture transport 
This was demonstrated by performing wicking tests of yams made from the fibers (See Figure). 
The wicking rate of the split fiber was 120% of the PET; and it was also 225% of the unsplit 
Nylon/PET. The flat yams were twisted (10 tpi) and heat set before the wicking test Neither 
fiber had wicking finish applied, so the enhancement may be attributed to the difference in the 
fine structure in the split fibers. The grooves, irregularities and surface pitting in the split yam 
provides a greater opportunity for capillarity to promote water transport 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment or both, under Section 100 1 of Title 1 8, U.S.C. and that such 
willful raise statements may jeopardize the validity of the application or any patent issued 
thereon. 

Dated: JL^^m^l Aiul fr%&*mMjn) ?Ll> . 

<J D ' Don B. Thompson, PH. D." ? 
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